Patients with abdominal symptoms account for a large proportion of people presenting as emergencies. Despite the development of other investigations plain film radiographs are still performed in most cases to look for intestinal obstruction or perforation. This article describes a systematic approach to the evaluation of abdominal radiographs and the next article will describe the different conditions commonly encountered.
Important anatomical considerations
A thin layer of extraperitoneal fat lies in the lateral abdominal wall between the inner muscle layer (transverse abdominal muscle) and the parietal peritoneum. This produces a lucent shadow called the properitoneal line The abdominal radiograph lacks symmetry (flank stripe), which can extend from above the lateral margin of the liver to and has a wide variation in normal below the iliac crest. Similarly Check the adequacy and quality of the radiograph The radiograph should include the area from the diaphragm to the hernial orifices. Laterally the proportional line should be evident.
Check alignment of bones Examination of the lumbar spine will be covered in the article on the thoracolumbar spine.
Check bone margins and density
The abdominal radiograph shows many portions of the skeleton that can be injured after blunt or penetrating trauma. The lower ribs and lumbar transverse processes must be examined carefully. If See the article on the pelvis for details (9 October, pp 927-3 1).
Check soft tissues Bowel gas patter-Gas and faecal matter in the gastrointestinal tract delineate the distribution of the bowel as well as indirectly identify intraabdominal organs. Almost all patients in distress with abdominal pain swallow air, which rapidly passes through the bowel (fig 1) . The stomach is often partly filled with air and it can be located by the characteristic appearance of the gastric rugae. A small amount of gas is often seen in the duodenal bulb and in various parts of normal small bowel, which does not exceed 2 5 cm in diameter. The valvulae conniventes appear relatively thick. The amount of gas in the normal colon is extremely variable but the upper limit of normal for the air-fluid level in the colon is 5-5 cm. (fig 1) .
The size and shape of the liver is extremely variable and its posterior edge can extend down to the region of the iliac crest (Riedel's lobe). With severe hepatomegaly the hepatic flexure, transverse colon, or stomach is usually displaced with a raised right hemidiaphragm. The pancreas cannot be seen on plain abdominal films unless it is calcified.
Check fat and soft tissue interfaces
The borders of the kidneys, psoas muscles, bladder, and properitoneal line can usually be seen on an abdominal radiograph because of the interface between these structures and the surrounding retroperitoneal fat (fig 1) . Remember, however, that their visibility and appearance is not consistent. The right psoas outline is not seen in a fifth of the normal population.
The visibility of the psoas shadow also depends on overlying normal structures such as bowel contents, as well as on pathological conditions (retroperitoneal haemorrhage in kidney trauma, fractures of the vertebral spinous processes, or psoas haematoma). Fluid within the paracolic gutter causes displacement of the colon medially, increasing the width of the soft tissue density between the properitoneal line and the intraluminal colonic contents (fig 6) .
Check for abnormal calcification
The commonest calcified structures seen on the abdominal radiograph are pelvic phleboliths due to pelvic vein thrombosis and lymph nodes. About 85% of renal stones are radio-opaque, compared with only 15% of gall stones. Renal stones can be suspected by the presence of a stone overlying the renal outline or ureter (fig 8) . Occasionally punctate pancreatic calcification is seen in patients with chronic pancreatitis. The properitoneal line adjacent to the lateral margin of the liver can be mistaken for a pneumoperitoneum in a left lateral decubitus view. Air in the biliary tree can be due to previous sphincterotomy or surgery (fig 5) . Pelvic phleboliths can often be differentiated from distal ureteric stones by their characteristic appearance; they are round with a radio-opaque halo surrounding a small central lucent nidus. 
Summary

